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1 

[»lf»#»ttHl 
liflilitcoMi:, Kf— (H^-fft^-tt) K-/Ohi 

l -came-*- s r- k— f > v l fc frtasft^ji £ #-r 

- K— h?J\ (t*BI&;}*4. 2eV tlTOT/U* U £ 10 
9 *>a»618iR$ftfc 1 8W±0&«a>6&3 : fi"$:EL'* 

K-tVi/Stfro K-t- K-/°> hft&jjs, 0. 1 

[f**rl4] f»#^ 1 ~ 3 Ol^ft^ 1 iIK*cCO§?S-?- 
icfci^T, K-hT^BoffSds, 10A~3000AT- 

[fif*JS5] ~4<m>-fft/5>l JjfBiccD^fT- 

[00 0 1] 

[&fi?#If] *3SWJ, ¥iii******?-K:*]ffl£ft 
[0 0 0 2] 

t. *r«Eug*) is, &mmmm<n*mmm^m?&m 

U iEaiffi^s-tn-enBHi. Piffi4 9/<7>*4< 
&A2ixZ>M&£ L, L^tfrti/loiBSJf^oooAJ^T 
<b C t T\ IOV WTwFflAn?ffi/ET-l000cd/m 2 £ fl-g{5 

irfC^jLt (Appl. Phys. Lett., 51, 913 (1987). 

& &.a 1- 5 mc mm tisx ^- /u^-kbs 4- <a t $ -it- 5 

fi-flSlit&cO/J^vWlg (-r^v-^A) SrfjgfflL 
fc. ^r^> Mg(iSSfkL^1-< , S<0£, 

«*fl5KimJ(H40>fti *g («) £ J: f) L 

[0 0 0 3] iL*i)igr=UBlJ|*5t^f±W^/W-y (3* 5 1 IfillS 
I*^^«-«28a-PB-4. p. 1040) 



«W5P 10- 2 7 0171 
2 

m^^mmm^, »j»^«*29p-zc-is . p. 1127) 
ai (r^ kft&i\:irz>mzj:>)%m\k£-t£\% 

f 1 t 6 (4 *r«{t^ifcjB±^L i *■ -e 10 Aaaicn* x 
n < as* l , * co± ^ . ib & «: «s l- tt -mmm m# \&m 
W)mi±<r>nmzfi%}x$>z z i«r*£L-ct»a (ieee t 

rans. Electron Devices. , 40, 1342 (1993)) „ 

[0 0 0 4] ©i£T'l4UNIAX fcfccoPei # 

y-^-?§ftJIlCLilk£ K-t^i/L-, SEIftSffiSrlST-r 

-SVlCRgxijL-Tt^ (Science, 269, 1086 (1995) ) c 

z h(tm,i±m\u z 4 o -c ^° y - 5s*e * i- l Li 
■<*>'&'ftifi&-&zzbiz£ *) mMi&.&<F>tf y -7-^ 

$rin situ T- K- t 0 >y'-45 tWffcS. Pi 

h 5 L i ic 4 o TilTE; $ ft .fc 7 * ivr =■ * > ttffi T-#S 

V^*^-«t t»ffi*Tfi< JfcS (Science, 269, 1086 (199 
5) ) . 

[0 0 0 5] LfaLttfcb. Us*Li<n&&MMiZ&\,*X 

bw&nmmiz&hm+WkK&zz^ &»tmt 
LX(Dmm&%mLf£ itft <4 & e> * v -c, B-^«ff r- 

mmmmxii, ui§<7>m^2oAu±.xwmk txm 

HgL/£l/> (IEEE Trans. Electron Devices. , 40, 1342 
(1993)) „ 43t, Pei eo^TtS^PlClg^^DLTa^ 
l-T»«$*5in situ K-t">-77iT'(4, WBLfc-f 

[0 0 0 6] 

t><75-C*>«? , -ewB6*J(4|t^>6W^t^li^Wfl J F- 

Piffi Wof±$TO(c Dlh>ib TteKi&a^ *■ n&t Z z 
bZBftki-Zo Aiw«/j:«*j: 
9 e»Wi LT-S5i:ffl l ^ 6ftt # fc*«T?*£ft&a 

llffii L.rfflt^c^ifW]f«, » L < J4-tft«±ro«rtt 
[0 0 0 7] 

K- t . l8ffia'&#«fb£1WB'^>«*ffiA 

- i*a^ltSL-C^»*$ftfc fc©T'J>5. i"/j:*>*>. * 
E L $-7-11. ^|Aii-5NH£ttl£ £ Piffivf IS«o 

li ^ Wi" 5 ^tlEL$-7- {wfe^r. PS liftffi £ w fnli (c . 



3 

ft*§8ftaS4. 2eV «T©7^* 'J T/U* y 

'^hiUfttt. 0. l-99a*%ti-5-fc*J»4L<, 
V—'<> hgw/¥$(i, l0A-3000At-r5ci/4» 

[0 0 0 8] 

\*monwRM\ am. **wtci4ir«EL*^ 

tt) l _fctc(4, «S(z, HM£tt1i&titrit-*-3$9!«£2. 

f y fm 5 & «t urn m t & s m 6 & mm l t * o 
ztihco^m (i) #y*mwL (mm 

o«is<iflHi6iira*pos*-e*)»j. &g K-t°^yg5- 

ftw^iiMutii, cote, mm/%Km/&m 
v-t°>?m/mm. mm/iE^Mmm/witm/^m, 

iEjmmm/^±mx^mb'-h°y^m/m^. mm/ 
[0009] fimELm+x-immfrbmxmz&mMx* 

X'foi, (Phys. Rev. Lett., 14, 229 (1965)) „ #?gl^ 

l-«tt-f-SWfiWls^*S«tijc: K-f 5*icJ: 9 . 
Ift IS ft® 6 » H^-tt A 5 ^ * >v ¥-p$^ £ (6T 
J*5:im6. K- tv-^a 5 fi. ZcD«fc? 

fc*r«ffr&4MB-r*>5. K-ev^jBfjctt, -Tr- 
ie K-/«> Md«fc 9»5E$iifcfttt (-f 

'i* ftA^*/^-p$H/js/h£ < a*»*r«EL*^-i 
[ooio] rco^, K-t- K-/<> httftttfcg-ft 



(3) ft|JHt : 10 - 2 7 017 1 

4 

KRJ&ifcv*. tt*BB«cAS4. 2eV WTro&K^ij 

iIfCffifflT'#, RfW£LTLi. Na. K , Be. Mg. Ca. 
Sr. Ba. Y . La. Mg. Sm. Gd. Yb, ft £*;JS*j£tf bttSo 
[001 1 ] &JS K- fi/ri^i© K--'<> KRJfli^ 
$tL/£l 0 . 1-99 fflft%T'<fo5 1 £ #<!t 
S U \, 0 . 1 fiS%5fcS|-C-fi, K-'*> h !■- <fc 0 jItc 

fc. -w4«K-e , >^Ji<Djp*ii, «picRjg$ii/j:^ 

«SlOA-3000A*Sff*LV\ 10A*«ST(i, Sffi^SnjTr 
< . 3000A<S:*g^5£^8^-coJIl?^l?-t- 

[0012] jite&js K-f>i/g5(Ofijtflia(i, 
20 -T4y?fet£¥<nm&t^<nmiim>&.mx'%z> B - 

[0 0 13] Ml, AgK-^^ft 

W < 3n^>. ^!)-fe^. 7>h7t>. i?7i^ 
30 Uy, /^7ityFPD>, 7ityH'/y, 7? 

7^D-<!Jyy, t7?DXi)yy, -^7 ^ - 

/V7'9*sx.'s^ Th77i^7'^y ; iy i y)-dr-!)-v>'7- 

!)/u. t"7> ? >, v-^n^^^i/^^, t^fyy, 7; 

!i -f ^ is 7 jl^/u^:}- \s's, \Z->VT's 
V=7±'y^ /7;/A/l/Ay-;i/, f7y. f-^t'y 
10 ^p->Tn>-, df-^-^ y KV. >uy"u 

[0 0 14] Sfc. ^eBHS63-295695 7^^. #fj}^p8- 
22557 ^i>$8, 4#BB5P8-8I472 ^^tt. f*d¥-5-9470§- 
«fi)fj¥5-17764 »4i*|C|JB7i%$4x-CV^&B*U' 
- MSftft^. ttKfcH* bitX*7-/J Kft^ 

^t-(±, hyx (s-dr/y/vh) t^^-^a. fx 
(8-Jryyyyh) v^y^A^ t'^ [-<yy" (f) - 
8- #y y y 7 H fx (2->f/H- *y y y 

7h) T/US-^A, hyx (8-Jf/!)/7l-) ^Vv 1 
'0 ^A. h y ^ (5-^^- 8 - df-y j ^ h) T ^?-^ 



5 

A, 8-+/y/7 Mt^A. h yx (5-?pb-8- * 

/ y / 7 h). #y 7 a, fx ( 5 -^ nD _ 8 _ ^y^^ 

[0 0 15] »H^5-202011#4i«, »BR ¥7- 179394 ^> 
&$R, ftffl¥7-278I24-Jf-2t«. W*!¥7-228579*&*|C 
. B?P$nTlf>St*ti'*7 > /-Afl < 1#$I¥7-157473^ 
£«UM?n£ft-0»$ h !i7-»I, ¥6-203963 

$ tix ^ x tvi^ >m m f*fc «t t>* i? x =f- ij 

>VT 'J - UVtPlfo:, ^rP^¥6-132080^-^^!|#^Jp6- 
88072 ^ffil^i^tlT^Sx^y /Uft£?gf£. flffflsp 
6-100857^«^W5p6-207170^«{CM^$iiT^ 

[0016] ^>y^dr-y-y-/u^, ^<>y?- 

ffiffl"C#, Mtli, 1#^Bg59- 194393 
Tl^tW^lfbnS. -t^ffWt LT«» 2,5-f 
X (5,7-v-t- 'iyfyH-^y/t+t/y/U) -1,3, 
4- f7'/-/K 4,4'- fx (5, 7-t—^7VP-2- 
y^^rifyy^) XtvI^^ 4,4'- fx [5, 7-v- 

(2-^^-2- x^ 

/l"^, 2, 5-fx (5. 7-y-t- ^>fvk-2- -<>y"^-^ 

f-yy^) 7^7*^ 2,5-fx [5- ( a , a- yy^ 
^^'^ f-Hry^. 2,5 

-fx [5,7-y- (2-^^-2- y^/u) -2- -o-y^- 
^•y-yy/u] -3.4- -^i^w^, 2, 5- fx 
(5-/-7VU-2- -<^mt/y;H f-^y^>, 4,4' 
- fx (2— ii/j/aMMf/y/i,) tr7*=/P, 

-2- {2- [4- (5-y^/W-2- 'O-yTfdrf-y y /P) 7* 
-O-y^^rf-y-zu, 2- [2- (Hdd 

f^/u] t7F (i,2-d)5t-*-^y— /u/j:^ 
^^y^-dr-t^y-^, 2,2'-(i»-7x= u-^-yf = k 

»-f ^^/f7/- ^if©K»/f7>/_ 

2- {2- [4- (2— ~yyy,u) 7^^) f= 

/U) -<>/^;y/-;K 2- [2- («Wty7i = 

/u) f =./u] -oy-f 5 ^ ^V' 

[0 0 17] yx^y /U-Oir>^fb^i: LTIi. f^ij 
*ffttWI»fl : »0373582 mYfflBlZimhZtiX^Z h<D 
Srffl^S C t t* 1 5. *wft« W <t Ltli, 1,4- fx 

(2-/ y /U-) ^V-fcfV, 1,4-fX (3-/f;W 

^y/u) -O-trv. 1,4- fx (4-^^^xf-yyu) 
ir">-. 5/'7f DM^y, 1,4-fx (2-xf;i,^f y 
/u) -<>'ir'> < 1,4-fx !) /u) -O-fc? 

1,4-fx y /u) -2- y ^-/i^v-t? 

>\ 1,4-fx (2-^ f-/px^ y /u-) -2- i^-/u-<>-f> 

[0 0 18] tfc. ^ffl¥2-252793^«l(cga^$tU-C J 
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l^y^PAfyy >®mifc i> 38 ft© . tt?tti£Jg . 

f?'l t LT(i> 2,5- f x (4- / * /U x f- >) tu) f 7 -y >' . 
2, 5- fx (4-if/WfU/i,) fy-y> N 2, 5- fx [2- 
(l"t7f/b) f^/U] t'r/'y, 2,5-fx (4-/- h-V- 
•>^^y/U) t7y">, 2,5-fX [2- (4-f7rc-/p) 
f^/U] fy-y>\ 2.5-fX [2- (|-ei/i/H f= 
/P] f 7 yy/£t'iiiflf fjtt-So 
[0 0 19] -tcOftli. ©:^1*S f Flg388768^iaB»^f^ 
10 ¥3-231970^#!(c^7r^i-LT^-5 f < >®\% 

m+$mmm, && K-f >?mv>ttmt l 

Tfflt»5:tfe*5. *»ft*«iLTIl, 1,4-7* 
^l^>y7f !)7-f>, 4,4'- 7i= uyi?/ f- y 7- -f 
2,5-*y!)l/y^f!)r^, 2, 6-7- 7 7 1 u y 
^^T-fy, 1,4-f 7 I iU>-y'^f yf^ > n 1,4- 
p-7l'7i=l/y-^f!)7^ i 9,10- 7>"h7-fe> 
•^/^^f Df-fV, 4,4'- (2,2- v-t- /f/U7i 
-yUf^/U) t7i=>K -l,4'-(2,2-y7i=;L-t"i 

20 6-49079 »BB¥6-293778^«{i|»^$tLTV^ 
^•>7t; 1fM ¥6-279322 ^^6- 

279323 ^« |C ^ $ tL T ^ -5 ^tgg X y ft,qc&h , 
#BB¥6-107648^«-^#BH 5JZ6-92947 ^fB{CBB jfj $ 
tlT I > 5 * v 1 T y- /UKi«ft;, ¥6-206865 ^-^ 
ti:i/T$fttt^7y h7-fe>ffc^f5, #P^¥6-1451 
46^«M^7n$tl-r^5y=Jr->^^ hM#ft, 
4-96990 ^ff^M^^tLTl^r h77i^7'?y 
^ y{t&V>> . ¥3-296595^-^^(C P^,t< $ ft T ^ -5 *f 
^H-g-fllfb^, ^^(Cfi, «rW¥2-191694#4i*lCffl 
30 /T^tl^^vy «pffl¥2-196885^iaU 
M*3*l-CV^4^y l/^igf$, flrM¥2-255789*lcn 
^$nt^5t7?yyii|^ ¥2-289676^ 
^¥•2-88689 ^$R(cm^$4xTl^7?D/<y /> 
i^igf*, !}#B8¥2-250292^ffi{CP^^$nT^5 x-?- y 

*^ ©ff Wittffl "C ^ 5 ii*P<D (, <75 £ jg&ffl ^ 6 " 

[0 0 2 0] JETLffiAffl, iE?LMi£JS. IE7L#i»5§7t 

40 »JCHStt4^*S. 4*1)8 ¥6-25659 Fy^ffi, ^«3¥6- 
2 0 3 9 6 3 ^?8, #B3¥ 6 - 2 1 5 8 7 4 ^3}. 
WH!3F7-N51l6f-a#, »(W¥7-2240l24|-4i«. ^|)H¥ 
7-157473^ffi, WIW¥8-48656 ^ffi. f$f)H¥7-I262 
26*H*$B < 1#M¥7-188I30^«J. #!33¥8-40935 
«. 4#M¥8-40996 ?7^#. «f|ffl¥8-40997 #i>$(i, 4$ 
l)3¥7-126225^H^. »BH¥7-1019lHS-4i«. Wf|«¥7- 
97355 ^«(C|JI|*$*fCl T y -^T 5 yft&MlM 
WIS L < « f?ijx(i, N, N, N" , X" -7h77i 4' - 

yr 5 / 7i-yK X, ,\ : ' - y"7i V, N' -v (3-y< f- 

10 '^i^) -4,4'-i>7;7f7iiyK 2, 2- fx (4- 



■✓-p- HJ^7J/7i-^) X,X,.\",X'-r 
h 7-p- I- 'J 4'-/7 5 / f 7 i^/W, fx {A- 'J 
-p- h y ^7 5 / 7^—)\,) 7i = /M?>, X, \" - -y 
7i=/H,S'-i/ (4-^ hdr->7i-/P) -4, 4'-;77 5 
/ f7x N, X. X' , X' -f h77x =/u-4, 4'-i?7 % 
S y'7x-;H-f;K 4,4'- fx (y7i-/P7; 
/) M7x=/K 4-X,»-i?7a=/U7 5;- 

(2-i>'7 ^=./Uf ^>-fr>, 3-/- h 3- v-4' -X, X- 
^ 7 i^7 5 / Xf-z^^if >^ N-7x^;l,*;l,/</ 
-/K 1,1- fx (4- v^-p- hy7?/7x^) - •> 10 
^□-xdri^>, 1,1- fx (.1-^-p-H)7U7xz 
/I") -4- 7x^^y : 7p^Jrty i fx (4-/^f/P7 
5/ -2- /f/l/7x^/l/) - 7x=;M?y, X, X, X- K 
y (p-M/U) 7;y, 4- (v-p- hv/U7$y) -4'- 
[4 (v^-p- h!J^7 5 7) X^ll/U] \, 
X,X* ,X'-r h 7-p- MJ/U-4, 4'-/7; /- t'7x = 
/K X, X, X'.X'-x h 7 7x-/H, 4' -v/T 5 /- f7i 
=/k\-7 x^/kfc/I^V— vK 4,4'- fx [X- (I-7-7 
5fvU) -\- 7 = 7; 7] f7x^/K 4,4" -fx 

[X- (1-7-7^/W) -X- 7i = /U- 7;7] p-?-7* 20 
->K 4,4'- fx [N- (2-7-7^/U) -X- 7x=;h T 
5/] l^7x=/K 4.4'- fx [X- (3-71rt7f = 
/U) -X- 7;7] t'7x=:/K 1,5- fx [X- 

(1-7-7^) -X- 7 3L=->\,- 7;7] -^7^U>-, 4, 
4'- fx [X- (9-T>hy;P) -X- 7x-;^ t{/{ 
f7i-/K 4, 4" -fx [X- (1-7 > h -X- 7 1 

7"S/] p-?-7x=;K 4,4'- fx [X- (2-7 
^t^MJ^) -X- 7^=^- 7^7] t ' 7l - /K 4> 
4'- fx [X- (8-7/^7 7T=;l/) -X- 7x^;k 7 
5/] t"7:n^k 4, 4' -fx [X- (2-eV=/U) -X- 30 
7x = ;t " 7;7] t7x=/K 4,4'- fx [X- (2— < 
y U = -X- 7 I= /h T$y] t'7i=yK 4,4'- 
t'X [x- (i-^n^-yp) -x- ^^-/u- 75/] f 7 
^='K 2, 6- fx (i/- p - MJ^T^y) y-7^U>, 
2,6-fX (l-T-7^) 7;7] +7^U> < 2, 

6-fX [N- (l-t7f^) -X- (2-7-7^/U) 7;7]' 
7"7^U>-, 4.4"-fX [X,X-v>' (2-f"7^/P) 7 5 
/] ?~7x=/K 4.4'- fx (N-7x=/U-\- [4- 
(1-7-7^/U) 7x^/1,] 7 1 /} t'7x-/K 4,4'- 
fc'X [X-7^^/U-X- - 7;7] t'7x 40 

=/U, 2, 6- fx [X.X-v (2-7-7^/U) 7 iS] 7/^ 
4,4"- fx (\ ; \->-p- hy/U7;7) ^-7 
:c=/U, fx (N-l-t7f/l,) (X-2-f-7f7U) 

10 0 2 1] £ «b(C, iE7LttAli, IE?Ltf£J8, IE?L«J 

/«77i=Uyt=U >^-e Offcagflcft if CO V 5 n 
ft&M^U-r-, tK 1» (\-f=/u*^</-^) [zimZ 50 



WH1¥ 1 0 - 2 7 0 1 7 1 
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[0 0 2 2 ] ITO «li±(C«dci-*iE?LaXJBt LT 

? a ->7=.>ma xvm&m? ? ° >r~ym. #— # 
^k, * y r- y y/j.- fw^mtt* y miz&m 

T*# S 0 $ ibid, iffi$co7 y 5 >-SKBfftSJi: L 

X/i"( xf5g$r(1:ffl$it, 7 •>**/i'^^-^->^jrM$-l±-T 

[0 0 2 3] HEfiimiCfl. ffiftf -e*3l&(cffiffl T-# -5 
[0 0 2 4] WTKHJfc0iJ£*tf T*%WS: 

^rflfL^fc-i^ffico^^icii, K^jix 
ttilvpc-400 X£jK*J**ftJili. ^fy^-T^y^ 
(C(±$77-y-^lH-D3 ^•v^-^-^fflU;. M« 

fc„ *^-(o»ttiffls^i±. ^*pbx 40-2. 5mmmm. @ 

iiVOAC-7510 -e/U^-^-^-, h7*=>'Bll-8jf£H-£fc 
fflL/io *^COITO ^Hffi, Al^rFt^i: LTjt^Sffi^ 

1 V/ 2 f>C0W^-C-X7 v L> Sffi±# 1 f> 

»«>J»«i3j:ot««EttS:a!l3&LA:. Sfc, ELx-<y 
(iiftfe* XPMA-10^-7 P ^-7J/U^/U^^+ >^/1^7 

7-7 f-'-Srfiffl LT^ffl^ix|ft Li»J^ Lfc 0 

[0 0 2 5] HJSflflJ 1 

H®tn:i5Q/ncoIT0 (-TV^^A- XXMftfe, Mffi 

^±i»a^ f-i,^#p D p) *s=-h$*iT^«. ^co± 
[fki] 




T'^$tL5aXPD SrlO"* torrTT', 3 k/fp(D : MfxM 

T-400 A co/f $ ££|J{ L . IE?LNli£S 3 & L fc. 
[0 0 2 6] Jfelc. Hl|fe.iE?L*Sij||ii3C0±{C > M)tli4 

[ft: 2] 
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xmztiZ HJJ* (8- y /5 r^^^^i,^ 

f*S (WT TAlqj i; l- ■> 9 ) 4 £E?L|6ii£Ji 3 <b (B| [Sfcfl: 

T-300 A(D&£i-m£m%LxBtf.Lti» mz, mmm 

±®4 0Oi:lc^ffiK-e>^®5 t L-C. Alq irLi^Li 

0 AfiKIKLfc. BMte^S K-t'>^@5W±ic 
P#ffii^5Wffl®fS6 <t LTA15r?l*ig«l5A/fj.-T"10 
00A^*L^ o IS3t®i^(i^0. 5cm , fl|0. 5cm OjE^flS 

no tr^ffisffix-^sAi 6 t<Dm\z. mmmizzmm 

**«rtt«:?i«i-t<7)T% *lS39000cd/m J c75itjjWf*£i2V 
U:*5HT*Lfc 0 ZOif O*i«®|S{±800 mA/cm 7 T'ifo 

1000cd/m 2 WjfjgfiS VT-ffbtlfCo 
[0 0 2 7] Jt&0ij 1 

1 4: PJ t < , ITO ±{c * TE?L^i*S £ L T a XP 
D £400 AwffSteriMJtL. *0±|C, 5g7tJf£LTAl 
q £!E?Ltfti§/§£|IJC#»f$T*600 A<Dj?:£ l 
XBf&Ltz* -t LT. Alq 0>±d»6|gl§£ LTA1£2000 
A.^#L/c„ H12 > 8 30=^0? rfi'OiJfT-Wjil 

15V T'ft,W,6700cd/m 2 ro»fiLA4^.M'of; 0 

1000cd/m 2 roHft<:»S©li, 1 3 vfcfipflitf-s&giii 

1 0 0 2 8 J tt$tm 2 

^sect i iiffj^x*, ito ±K.&-rmiLto%nt ltq 

NPD £400 A<7>fl[$|ifiJUHL. Z<»AilZ^ Alq £Li*Li 
# 1 • 5 fiS% i 4 3 J: 9 (C300 A we? $ i - UQJ&% L T 
flML. -?:CO.h^>ibAlq AjR#L!t. -£L 

T\ Alq C0_h^»«bl^<iSt LTA1£ 1000 Aj&«fLfc. ;» . 
*-T-(±25 V T-fft,l!fi 8 cd/m 2 (DMlM L A «4 XL &7)>o fc„ " 

h /n D7-D- kic/j: i) , fkXmmTLX^tzo zh 
t±. Aiq y/;i,i K-ev^ictosb-ESfi, Alq ro^^u 

[0 0 2 9] JtftlW 3 5 



(6 > 1 0 - 2 7 0 1 7 1 
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mmm 1 1 m c < , no .l(--±tie?l«!^ t l t a \? 

U £400 Aw»$lc«B|L, foil:, wmtLX.M 
q SriE?L*&i^©tl^i;^H:-C*600 AooJf^ L 
XBf&Ltz. -£LT. Alq coJi^tbl&ffii: LrMg^Agyr 
iliftttTlO : 1 i: 4- 5 <fc 9 1500 A^^ L fc„ 1 »^-7-tt 1 

3 V X'&mi 7000cd/m 2 GQ*ig/£ £ 4 £ , I OOOcd/m 

9.5 VRlAn-f«£.R*s«>ofc 0 m 

mm i w&jr F-f^i^t5itfii8Vffc^ 

[0 0 3 0] Htefi»J2 
ITO JifC, IE7LlMii^3(t LTaXPD ar400 A. 5g)t)i 

4 t LTAlq ?r300 AlfffijR»Lfc», T§tt3 : 
lit 3} 




95 1 LXLmm&2mm%ttez>£ 9300 a^i; 

*^*L/i„ t»±A"f>. *li«i6iL-C. A1£1000 
^iHS28000cd/m 2 i ®?^S?it820mA/cm 2 ?r-^x., H)S£f?i| 

[0 0 3 1 ] Jt&ffl 5 
ITO ±(C, E?L|jii*li LTaXPl) ^400 A % *)tS t 
LTAlq ^300 AJtffiJ|#Lfc», /<V7^^->h D ii 
30 >O^^r300 A«#Lfc a *K>i:*»P>. PtISmffitLT 
A1*1000A£# LJlfSrf^Lfc. - (75^^(ifn^?lJ3E 
I5VT'fflijSg;fJf270mA/cm 2 . ft^ilf ^9500cd/m 2 L/"5># 
X.T . ^A£0i|4 |Ci>{t6^<y 7it> hay >ii^coLi 

[0 0 3 2] ^J5£W 3 
ITO JrJC. jE7Uwi*Jg 3 4: L T a XPD £400 A, WkM 
4£L-CAlq £600 AKSj!)i»Lfc». Alq ^Hgtr&H 
K- t' > i/J® 5 t L TMg^'.93ffi Jft% i £ 5 J; 9 (-20 A W 
10 W*lC*«|#Lfc. BI§1ttffi6iLTAl£ 
1000 A L*^Srfts«Lfc. - W^^li^.liW/1-2800 
Ocd/m\ ?EflfcS;/i:920mA/cm 2 £i7 x.. ife'ife^J 1 t ISJ C < 

[003 3] mmm 4 

1 TO ± 1 000 AO*'!1^77i^l/^ f -. u y (ppy ) 
£l3urroughes6C.5^'tt'; (Nature, 347, 539 (1990) ) (C 
J: 9 %±M A t L TfifeM L fc. »-7 ffl20^c/),if y ^ u 
>-<t y7ii;i/7> h7-tr^£Hi;itl.tT-2 : li4'6J: 

0 h7t>!;i|L > 2ffiffl%c7)Li£^|ftL, M#L. y'7 
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i -)VT'y h 7-fe>iSJj;$-ttfc 0 -£(737- h7t KD7 

00cd/m J €r^L/io 

[0 0 3 4] itttM 6 
^*fe{0j7 tPI««)*ifeT?ITO ±(C1000ACOPPV £j#flJ|L 

t>ppv Ha^<oa»fe»#j)s«ai3*ifcas, &ffitv&40 

[0 0 3 5] 

[389! £UiO$n<, $^lfl©S)|ELi^liKt 

ify if Lit Am K— e> ^« ^isffisffi t c75#ffi(cis(t * 



(7) 10 - 2 7 0171 
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[Eliffi<7)fSH*P&f&P/j] 

[0 i ] *Mw«irm^-7-(/^«ifSiS(fii^T--i-^iw 
[ia 2 ] *«w<o*«ei.*-?- t mmom^-m.i±m± 

io [El 3 ] *^Hil« WttELSH-- i Jt$£f#j<7)itsj£-it)jf£® jg 

1 snxis 

2 mmmwmm 

3 E?l$ii£Ji 

4 jgftjg 

5 &JR K-fV^Jf . 
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